This paper presents a comprehensive study of the influence of environmental uncertainty on business-IT alignment. The existing literature postulates environmental uncertainty as a key challenge to achieving business-IT alignment. Hence, the first objective of this study is to identify the extent of the impact of environmental uncertainty on business-IT alignment, and to determine its relative impact in the light of the other antecedents. Furthermore, small and medium sized enterprises (SMEs) differ fundamentally from large firms in many ways. Thus this paper also aims to investigate the variation between SMEs and large firms with regard to the antecedents for strategic alignment. Based on data collected from 212 firms, a conceptual model is tested against the research objectives. The findings provide important contributions to both research and practice by demonstrating the relative impact of environmental uncertainty, and showing how the antecedents of alignment vary between SMEs and large firms.
Introduction
making comprehensive decisions may not be available (Fredrickson et al. 1984) . This lack of information together with the unpredictability of environmental variables may lead to serious mistakes in decision making (Johnson et al. 2005; Johnston et al. 2008; Xu et al. 2005) and may inhibit coordination between IT and business units and lead to conflicting unit goals (Sabherwal et al. 1994 ). An uncertain environment may therefore be associated with a lower level of business-IT alignment (Sabherwal et al. 1994) . Even after an organization has achieved alignment, the environment continues to change, whether slowly or rapidly. Thus, an organization needs to continually fine-tune their alignment to accommodate ongoing environmental changes, making it important for managers to develop an understanding of the effect of environmental uncertainty on strategic alignment.
Therefore the first objective of this paper is to identify the extent of the impact of environmental uncertainty on the alignment of business and IT, and to determine its relative impact in light of the other antecedents. To pursue this objective, a conceptual model of strategic alignment and its antecedents was developed and empirically tested in the context of a developing country. The environment in developing countries is considered less stable and is often marked by strong turbulence (Iakovleva et al. 2011) . Thus, organizations in these countries generally experience higher environmental uncertainty than organizations in developed countries (Iakovleva et al. 2011 ).
Furthermore, organizations in developing countries consist of predominantly more SMEs than in developed countries (Abor et al. 2010) . SMEs differ fundamentally from large firms in many ways, and these differences can affect the way they deal with environmental uncertainty (Johnston et al. 2008) . Their interpretation of environmental uncertainty is different (Lester et al. 2007) , and whereas large firms base decisions about current strategic planning on years of accumulated data and experience, involving multiple stakeholders, SMEs frequently rely on one or a few owners/managers who tend to make more intuitive decisions (Parnell et al. 2012 ). This makes it appropriate to analyse SMEs and large firms separately.
In addition, most of the proposed strategic alignment models and recommendations are based on studies of large firms (Dwivedi et al. 2009 ). Yet firm size has been found to affect strategic alignment (Chan et al., 2006) . SMEs are more likely to have centralized structures with centrally coordinated functions. This central coordination limits the need for other explicit mechanisms to promote functional alignment (Chan et al. 2006) . On the other hand, large organizations generally use decentralized governance structures that make coordination more difficult. They need more resources and mechanisms to promote coordination and thus to promote strategic alignment (Chan et al. 2006; Dwivedi et al. 2009 ). These differences are likely to influence the way SMEs approach aligning IT with business strategy. Therefore the second objective of this research is to identify whether the antecedents of strategic alignment manifest different effects in SMEs and large firms. This paper is organized in the following way. The conceptual model is described in the next section. Section 3 describes the research process and the methods employed. Data analysis is presented in section 4, and Section 5 presents the discussion of the results. Conclusions and implications of this research are discussed in section 6.
Conceptual model
Strategic alignment has two dimensions. The intellectual dimension concentrates on examining the strategies, structure, and planning methodologies in organizations (Chan et al., 1997) . The social dimension investigates the actors in organizations, examining their values, communication with each other, and ultimately their understanding of each other's domains (Reich & Benbasat, 2000) . Similarly, strategic alignment can be approached from a process or a state perspective (Reich et al. 2000) . A process perspective is concerned with planned activities which are performed dynamically through the iterative process of achieving alignment (Gutierrez et al. 2008) . The state perspective views alignment as a fixed outcome which can be achieved by the manipulation of a number of antecedents (Reich et al. 2000) . This study focus on the social dimension and, strategic alignment refers to "the extent to which the IT mission, objectives, and plans support and are supported by the business mission, objectives, and plans" (Reich and Benbasat, 2000, p. 82) . In this context strategic alignment is treated as a point or state which is achieved by manipulating a number of antecedents, i.e. during the strategic alignment process. strategic alignment (Hu et al. 2006; Reich et al. 1996; Reich et al. 2000; Yayla et al. 2009 ). These three antecedents facilitate managerial practices and thus indirectly influence strategic alignment (Hu et al. 2006; Reich et al. 2000; Yayla et al. 2009 ). Managerial practices that are particularly relevant are communication between business and IT executives, and the connection between business and IT planning processes (Hu et al. 2006; Reich et al. 1996; Reich et al. 2000; Yayla et al. 2009 ). All these three factors are internal to the organization.
The fourth factor, environmental uncertainty, is proposed as an external antecedent to strategic alignment. Business executives view the influence of uncertainty as one of the most difficult aspects of IS strategic planning (Lederer et al. 1986) . It works as an inhibitor of business-IT alignment (Sabherwal and Kirs 1994) and can cause managers to adapt new strategies and tactics more frequently (Bstieler 2005; Calantone et al. 2003) . In all, this frequent communication between executives and planning process plays a critical role. Based on these arguments this research proposes that environmental uncertainty will influence both communication between business and IT executives and connections between business and IT planning connection. For more extensive explanation of the model development, see Padukkage et al. (2014) . 
Data collection
The respective literature for each construct was reviewed in order to generate the required items for the questionnaire. Suitable items, which had been validated according to their respective constructs in previous research, were selected from the literature and adapted as necessary. A five-point Likert scale was used for all measurement items. In addition to the measurement items, questions covering demographics of the respondents and participating firms were also included. (The list of items and their sources is available from the authors.) A pilot study was conducted in order to identify items that may be problematic and to ensure that the instrument had acceptable measurement properties. Thirteen CEOs in different industries participated. The results were satisfactory and the questionnaire did not require any significant changes, apart from the addition of two items to the shared domain knowledge construct.
For the actual survey, all firms listed in the directory of the Chamber of Commerce in Sri Lanka and the Registry of Government owned firms in Sri Lanka were grouped under the Central Bank of Sri Lanka Industrial Classification 2012 codes. A stratified sampling technique according to industry sector was used to select a sample of 720 firms. This ensured each of the industry categories was represented proportionally within the sample. Firms in each category were selected using a systematic sampling technique.
In each firm, the Chief Executive Officer (CEO) was asked to participate in the survey, since the CEO is likely to be involved in the strategic planning of the firm, and have a holistic view of the organization's activities. It was important that the CEOs had been in an organization long enough to have had sufficient knowledge of its strategic planning process. Thus, only CEOs who had a minimum of two years' experience were considered for the data analysis. Initial contact to recruit CEOs was made through telephone calls. The questionnaires were mailed to the 720 CEOs who agreed to participate in the survey. A total of 212 respondents returned fully completed questionnaires giving a response rate of 29%. All 212 responses were considered for the analysis.
There are many different ways of defining SMEs, varying from the number of employees to revenue and other variables (e.g. balance sheet total). However a major variable that is repeatedly mentioned in the literature is the number of employees. The World Bank's definition of SME in South Asian countries, suggests small firms have 1 to 50 employees, medium firms 51-300, and large firms 300 and above (UNDP 2012) . This scale has been used to distinguish between SMEs and large firms in this paper. 
Data analysis
As this research used a self-reporting survey, there was a possibility of the problem of common method variance, so Harman's one factor test was applied to test for the effects of such variance (Igbaria, Zinatelli, Cragg, & Cavaye, 1997; Podsakoff et al., 2003) . The exploratory factor analysis (EFA) with unrotated solution resulted in 10 factors with eigenvalues higher than one, and the most covariance Business-IT alignment explained by one factor was 27%. Thus no single factor emerged to account for the majority of the variance, so common method variance was excluded as a threat to the validity of the findings. The questionnaire had also been pretested for ambiguity with no indication of such; the items had come from previously validated measures; the questions were not socially or professionally threatening; and the research was conducted across multiple industries/contexts (Podsakoff et al. 2003) .
A time-trend extrapolation test was used to examine the non-response bias. Comparison of the responses of early and late responders is based on the assumption that the respondents who respond late are more likely to resemble non-respondents (Armstrong et al. 1977) . Two subsamples consisting of the first and last 50 responses were compared using a two-tailed t-test at 5% significance level (Field, 2010) . Of the 50 measurement items, only one item (RU2) presented some degree of statistical difference between the two groups. Thus, the findings are consistent with the absence of non-response bias.
Partial Least Squares structural equation modelling was used to test the conceptual model. Both the measurement model and structural model were estimated using Smart PLS 2.0. The assessment of internal consistency, indicator reliability, and convergent validity is summarized in Appendix 1. The following subsections describe the evaluation of the measurement model and structural model for all firms, and then describe the comparison between SMEs and large firms.
Measurement Model evaluation
In this research, environmental uncertainty was treated as a second order construct and was formed using three first order constructs, market uncertainty, technological uncertainty and regulatory uncertainty. Market uncertainty refers to the unpredictability of markets, changes in market structure and the degree of competition with respect to industry (Bstieler 2005) . Technological uncertainty refers to the unpredictability of the complexity, and rapid and significant change of the technology (Bstieler 2005) . Regulatory uncertainty refers to the unpredictability of the actions of regulatory agencies which create and enforce regulations and policies (Engau et al. 2009 ). As suggested by Hair et al. (2014) , reflective-reflective type was used to define the environmental uncertainty construct. The "two step approach" was used to validate environmental uncertainty. In the first step the latent variable scores were estimated in the model without the second order construct. In the second step the latent variable scores were used as indicators of the second order construct (Chin 2010) .
Outer loadings of the indicators and the AVE were utilized to test for the convergent validity of the whole model. The results indicated that the majority of the items' loadings were above 0.7 and statistically significant at the 0.001 level while only three items (SDK4, PISS3, and RM4) had a loading below 0.70. However, the loadings of all the factors were close to the 0.7 and above the acceptable level of 0.6 (Chin, 1998) .
The assessment of the discriminant validity of the constructs led to fully satisfactory results which are presented in Table 2 . None of the constructs' cross-correlations (off-diagonal elements) exceeded the respective square root of each construct's AVE (diagonal element). Further, the indicator cross loadings showed that each indicator's loadings with its associated construct was higher than any of its loadings with the other constructs of the model. Thus, both the AVE analysis and the examination of cross loadings provided adequate statistical support for the discriminant validity of the main constructs. Chin et al. (2003) . However, the prior IS success construct had a slightly lower Cronbach's alpha score at 0.676. Deletion of items did not increase the Cronbach's alpha and given that the alpha score was not far from the threshold point, it was retained and considered for further analysis.
Construct

Structural Model evaluation
The predictive power of the model was assessed using the coefficient of determination (R²) value for the dependent constructs (Chin 1998; Chin et al. 2003; Hair et al. 2014) . The degree to which the variance in the dependent variables was explained by the independent variables was determined by the R2 values associated with each dependent construct (Chin 1998; Hair et al. 2014; Hulland 1999) . Falk and Miller (1992) and Hair et al. (2014) suggest that the minimum acceptable level for an individual R² should be greater than 0.10. Further they suggest comparing R-square values to the following benchmark levels: 0.25 (weak), 0.5 (moderate), and 0.75 (substantial).
Stone-Geisser's Q2 value and the global goodness-of-fit (GoF) criterion was used to evaluate the quality of the model. Positive Q² scores indicate that a model has predictive relevance while a negative Q² means a lack of predictive relevance (Chin, 2010; Fornell & Cha, 1994; Vinzi et al., 2010) . The Stone-Geisser Q² test was performed through a blindfolding procedure in Smart-PLS for evaluating the predictive relevance of the structural model. GoF is the geometric mean of the average communality (equivalent to AVE in PLS path analysis) and the average R² of endogenous or dependent variables. GoF is normed between 0 and 1, where a higher value represents better path model estimations. GoF scores of 0.1, 0.25, and 0.36 respectively correspond to small, medium, and large effect sizes.
The structural model results provided support for the conceptual model. 
Comparison between SME and large firms
One of the objectives of this study was to identify the differences between small, medium and large firms regarding the relative impact of antecedents on strategic alignment. Because relevant differences have been found between SMEs and large firms in terms of centralization of structure, degree of centralized governance, and coordination ), small and medium firms were grouped together and the dataset was split into two categories, SMEs and large firms. The evaluation of measurement model and structural model were conducted separately.
The measurement model evaluation indicated that all the items' loadings in the large firms dataset were above the threshold and statistically significant at the 0.001. In the SME dataset, SDK4 was found to be slightly lower at 0.611. However, it was still above the acceptable level of 0.6 suggested by Chin (1998) and thus all items were retained for the analysis.
Discriminant validity for both datasets, SME and large firms, was demonstrated. None of the constructs' cross-correlations exceeded the respective square root of each construct's AVE. Further, the examination of indicator cross loadings also provided adequate statistical support for the discriminant validity of the main constructs for both datasets.
As presented in Appendix 1, many Cronbach's alpha scores exceeded 0.70. The prior IS success constructs had slightly lower Cronbach's alpha scores (SME: 0.648, Large: 0.697). The deletion of no
Business-IT alignment item increased the Cronbach alphas of either construct, and as they were above the acceptable level of 0.6 (Hulland 1999; Wong 2013) , all items were retained for further analysis. The structural model results provided support for the conceptual model. Figure 3 provides the R2 and path coefficients of this model. Overall, the model explained 39.8%, 40.3% and 40.7% of the variance in strategic alignment, communication and planning connection respectively. In SMEs, the model explained 40.9%, 46.4% and 39.8% of the variance in strategic alignment, communication and planning connection respectively. The corresponding figures for the large firms were 38.5%, 37.1% and 44.2% respectively. Further, all Q statistics were found to be positive while, GoF values for the model in each dataset were found to be large (All firms -0.526, SME -0.554 and Large firms -0.513).
Discussion
This paper began with two objectives. The first objective was to identify the extent of the impact of environmental uncertainty on strategic alignment, and to determine its relative impact in light of the other antecedents. The second objective was to determine whether there were differences between small and medium, and large firms regarding relative impact of antecedents on strategic alignment. Table 3 summarizes the empirical results for the full sample as well as for each category of firms.
In meeting the first research objective, results indicated that environmental uncertainty significantly affects the planning connection. The literature argues that lack of information and unpredictability of the environmental variables (Fredrickson et al. 1984) adversely affect strategic planning (Johnson et al. 2005 ) and thus negatively affect strategic alignment (Sabherwal et al. 1994 ). However, the findings of this research reject this argument and provide empirical evidence that environmental uncertainty positively influences business-IT alignment, thus confirming the argument raised by Chan et al. (2006) , who argue that given a lack of information, change and an unstable environment, businesses tend to rely more on IT and thus, environmental uncertainty has a positive influence on business-IT alignment.
In addition to environmental uncertainty, shared domain knowledge, relationship management and prior IS success were proposed to have a positive impact on strategic alignment. Results indicated that these three internal antecedents also significantly affect strategic alignment through two managerial practices. When the relative influence of the three internal antecedents were compared with the influence of the external antecedent -environmental uncertainty -the three internal antecedents were found to contribute more to the attainment of strategic alignment, showing a much higher path coefficient (see Figure 3) . Thus, the findings suggest that business and IT executives should increase their knowledge of each other's domains, and that both business and IT executives need to make an effort to maintain a good relationship. Finally IT executives should be more proactive in terms of increasing the visibility of their success and making sure that they deliver on their promises.
With regard to the impact of the IT and business planning connection, and communications between IT and business strategic alignment, both demonstrated a significant influence on strategic alignment. When the effects of communication and planning connection are compared with each other, the results (in Figure 3) indicate that the positive effect of planning connection is much higher than that of The second objective was to provide empirical insights into the differences between SMEs and large firms regarding the relative impact of antecedents on the strategic alignment. As shown in Table 3 , the effects of the antecedents and managerial practices vary between SME and large firms. Strategic direction in large firms is derived from years of accumulated data and experience making them more proactive to the environment (Parnell et al. 2012) . Therefore, environmental uncertainty positively influences strategic alignment through the planning process. On the other hand, SMEs differ fundamentally from large firms, and these differences drive the way they deal with environmental uncertainty (Johnston et al. 2008) . SMEs reaction to environmental uncertainty relies on the perception of owners/managers. They may not be as proactive as decision makers in large firms, resulting in less influence on strategic alignment.
Further, the results indicated that the relative influence of internal antecedents also varies between SMEs and large firms. For instance, in SMEs, relationship management significantly affects communication, but it does not affect the planning connection. With regard to large firms, the only significant effect is between relationship management and planning connection. Large firms are more likely to have a separate IT unit with its own goals and objectives. Therefore, in large firms it is important for IT and business executives to value each other's ideas during the planning process, and consider each other's goals and objectives, in order to achieve higher levels of planning integration. This result suggests that the relative impact of antecedents as well as the mechanisms used to attain strategic alignment vary by firm size.
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Conclusion
Business-IT alignment has been one of the top concerns of practitioners and scholars. However, despite recognition of its positive effects on firm success, only few firms consider themselves to have achieved business-IT alignment (Luftman et al. 1999 , Rosa 1998 . This study has contributed to the literature on business-IT alignment in several ways. Firstly it has reviewed the alignment literature and developed a conceptual model to assess the influence of environmental uncertainty on business-IT alignment. Secondly, this study examined the impact of environmental uncertainty on alignment, and determined its relative impact in light of the other antecedents. The empirical results provide good overall support for the model and the arguments made in alignment studies. Further, the findings present a broader view of the alignment process, thus providing better guidance to executives for achieving and sustaining the business-IT alignment. Additionally, it has contributed to the field by showing that environmental uncertainty has a positive impact on business-IT alignment, but that internal antecedents have a greater impact on the attainment of strategic alignment. The research has also demonstrated that the mechanisms used to attain strategic alignment vary between SMEs and large firms.
One area for potential further research area would be to investigate the effect of each type of environmental uncertainty. Chan et al. (2006) demonstrated that some of the antecedents do not have significant effects on alignment for certain business strategies. Thus, another area for future research would be to investigate the effects of antecedents with regards to the business strategy.
